
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
25

2 
74

2
A

2

(Cont. next page)

*EP004252742A2*
(11) EP 4 252 742 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
04.10.2023 Bulletin 2023/40

(21) Application number: 23191900.2

(22) Date of filing: 27.05.2015

(51) International Patent Classification (IPC):
A61K 9/00 (2006.01)

(52) Cooperative Patent Classification (CPC): 
(C-Sets available)
A61K 31/58; A61K 9/0075; A61K 31/138; 
A61K 31/439; A61P 11/00; A61P 11/06; 
A61P 43/00 (Cont.)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 28.05.2014 US 201462003764 P
29.05.2014 US 201462004304 P
27.08.2014 US 201462042506 P

(62) Document number(s) of the earlier application(s) in 
accordance with Art. 76 EPC: 
19214674.4 / 3 650 019
15726106.6 / 3 148 521

(71) Applicant: GlaxoSmithKline Intellectual Property 
Development Ltd
Stevenage SG1 2NY (GB)

(72) Inventors:  
• BARNES, Neil Christopher

Uxbridge, UB7 8JJ (GB)
• PASCOE, Steven John

North Carolina, 27709 (US)

(74) Representative: Fowler, Gavin James
GlaxoSmithKline 
Global Patents (CN925.1) 
980 Great West Road
Brentford, Middlesex TW8 9GS (GB)

Remarks: 
This application was filed on 17-08-2023 as a 
divisional application to the application mentioned 
under INID code 62.

(54) FLUTICASONE FUROATE IN THE TREATMENT OF COPD

(57) The present invention relates to pharmaceutical
products comprising fluticasone furoate for use in the
treatment of COPD patients, particularly a subgroup of
COPD patients that through analysis have been identified
as possessing an eosinophil blood count of ≥150 cells/ml.

The present invention is further directed to methods for
treating a patient with COPD which methods include
identifying a patient that will respond to treatment and
administering a pharmaceutical product of the present
invention comprising fluticasone furoate to said patient.

(Cont. next page)



2

EP 4 252 742 A2

(52) Cooperative Patent Classification (CPC): (Cont.)

C-Sets
A61K 31/138, A61K 2300/00; 
A61K 31/439, A61K 2300/00; 
A61K 31/58, A61K 2300/00 



EP 4 252 742 A2

3

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field of the Invention

[0001] The present invention relates to pharmaceutical
products comprising fluticasone furoate for use in the
treatment of COPD patients, particularly a subgroup of
COPD patients that possess a blood eosinophil count of,
for example, ≥150 cells/ml. The present invention is fur-
ther directed to methods for treating a patient with COPD
which method includes identifying a patient that will re-
spond to treatment and administering a pharmaceutical
product of the present invention comprising fluticasone
furoate to said patient.

Background to the Invention

[0002] Chronic Obstructive Pulmonary Disease
(COPD), a leading cause of morbidity and mortality
worldwide, is characterised by persistent airflow limita-
tion that is typically progressive and associated with an
enhanced chronic inflammatory response in the airways
to noxious particles or gases. Symptoms of COPD in-
clude dyspnea, chronic cough or the production of spu-
tum and spirometry analysis is typically required to con-
firm diagnosis. A post-bronchodilator FEV1/FVC < 0.70
confirms the presence of airflow limitation and thus
COPD. A number of factors have been identified that
influence the development and progression of COPD,
the most studied of which is smoking tobacco cigarettes.
Other factors include for example infection, genetics and
exposure to particles, such as occupational dusts, chem-
ical agents and pollution from heating fuels.
[0003] COPD can be mild to very severe and assess-
ment of the disease is necessary for administration of
the appropriate medication to control and/or relieve
symptoms. An assessment of a patient’s symptoms may
include, for example, the COPD Assessment Test (CAT),
the COPD Control Questionnaire (CCQ), the St.
George’s Respiratory Questionnaire (SGRQ) test,
Forced Expiratory Volume (FEV1) analysis, and an as-
sessment of their exacerbation risk.
[0004] A number of medications are available for the
treatment of COPD and these are used mainly to reduce
symptoms and reduce the frequency and severity of ex-
acerbations and can include bronchodilators, such as
beta2-agonists and anticholinergics, corticosteroids (oral
and inhaled), PDE-4 inhibitors, methylxanthines and
combinations of some of the above. Bronchodilator med-
ications are vital to symptom management in COPD and
the choice between monotherapy with a beta2-agonist,
anticholinergic or theophylline, or combination therapy is
dependent upon how effective the medication controls a
patient’s symptoms.
[0005] According to the 2014 Global Initiative for
Chronic Obstructive Lung Disease (GOLD) strategy, for
a patient with few to more significant symptoms but a low
risk of exacerbations, bronchodilators are the recom-

mended initial therapy (short-acting if the patient has few
symptoms and long-acting if the patient has more pro-
nounced symptoms). For COPD patients with a high risk
of exacerbations, inhaled corticosteroids are recom-
mended in combination with a beta2-agonist or anti-
cholinergic.
[0006] WO2011/067212 / US 2012-309725 describes
the combination of the muscarinic antagonist umeclidin-
ium bromide with the beta2-agonist vilanterol trifenatate,
which has recently been approved in the US for the treat-
ment of COPD. WO2011/067212 further describes the
triple combination therapy of umeclidinium bromide, vi-
lanterol trifenatate and fluticasone furoate for use in the
treatment of COPD.
[0007] There is also interest in personalised medicine
in COPD through the identification of biomarkers that can
be used to select a particular population of COPD pa-
tients that will derive most benefit from a pharmacologic
treatment. For example, studies have shown that COPD
patients with different levels of eosinophils in induced
sputum and blood can respond differently to certain cor-
ticosteroids (Brightling et al, Lancet 2000; 356: 1480-85;
Pizzichini et al, Am J Respir Crit Care Med, Vol 158. Pp-
1511-1517, 1998; Kitaguchi et al, International Journal
of COPD 2012: 7, 283-289). Greater improvements were
observed in patients who had higher eosinophil counts
compared to patients with lower counts.
[0008] Studies have further investigated whether spu-
tum and blood eosinophil counts can be used to direct
corticosteroid treatment of exacerbations in COPD (Ba-
fadhel et al, Am J Respir Crit care Med, Vol 186, Iss. 1,
pp 48-55, Jul 1, 2012; Siva et al, Eur Respir J 2007; 29:
906-913).
[0009] Despite the research that has been performed
in this area to date, there exists a need for further, im-
proved therapies for use in the treatment of COPD pa-
tients with a certain level of eosinophils in the lungs.
[0010] Furthermore, studies to date that have investi-
gated the benefit of corticosteroid treatment in COPD
patients with high and low eosinophil counts have as-
sessed short-term effects such as improvement in FEV1
or reduction in the frequency of exacerbations. No stud-
ies appear to investigate or discuss whether corticoster-
oid therapy can have an impact on lung function decline,
the hallmark of the disease, in a subpopulation of COPD
patients with a certain eosinophil count. In fact, the GOLD
strategy states that, for COPD patients generally, pre-
scription medicines are used to reduce symptoms, re-
duce frequency and severity of exacerbations, and im-
prove health status and exercise tolerance, but that none
of the existing treatments have been shown conclusively
in clinical studies to modify the long-term decline in lung
function that is characteristic of the disease.
[0011] Thus, there is a further need for therapies for
use in the treatment of COPD in individual members of
the subpopulation of COPD patients, wherein those ther-
apies are able to reduce the rate of decline in lung func-
tion.
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Summary of the Invention

[0012] The present invention relates to pharmaceutical
products comprising fluticasone furoate for use in the
treatment of COPD patients, particularly individual mem-
bers of a subgroup of COPD patients that through anal-
ysis have been identified as possessing an eosinophil
blood count of ≥150 cells/ml.
[0013] In one embodiment, the present invention is di-
rected to a pharmaceutical product comprising flutica-
sone furoate for use in the treatment of COPD in a patient,
wherein the patient has a blood eosinophil count of ≥150
cells/ml, wherein the pharmaceutical product reduces the
rate of decline in lung function in a COPD patient.
[0014] The present invention is further directed to
methods for treating a patient with COPD which methods
include identifying a patient that will respond to treatment
and administering a pharmaceutical product of the
present invention comprising fluticasone furoate to said
patient.

Detailed Description of the Invention

Definitions

[0015] As used herein, the term "fluticasone furoate"
refers to 6α,9α-difluoro-17α-[(2-furanylcarbonyl)oxy]-
11β-hydroxy-16α-methyl-3-oxo-androsta-1,4-diene-
17β-carbothioic acid S-fluoromethyl ester, an inhaled
corticosteroid that has been shown in clinical studies to
be well-tolerated and suitable for once-daily administra-
tion in the treatment of asthma and COPD. Fluticasone
furoate in combination with vilanterol trifenatate has re-
cently been approved for the once-daily treatment of
COPD in the US and asthma and COPD in Europe. Flu-
ticasone furoate is described in WO02/12265 / US
7,101,866, which is incorporated by reference herein.
Fluticasone furoate may be abbreviated to "FF".
[0016] As used herein, the term "lung function" refers
to a COPD patient’s forced expiratory volume in 1 second
(FEV1). FEV1 is the volume of air exhaled during the first
second of maximal forced expiration starting from a po-
sition of full inspiration. Lung function in healthy persons
declines as a result of the natural aging process. In COPD
patients, lung function declines at an accelerated rate.
Decline in lung function may be measured in terms of
millilitres per year (ml/year). The pharmaceutical prod-
ucts of the present invention comprising fluticasone furo-
ate are intended to reduce the rate of decline in lung
function in a patient with COPD, when compared to the
same product without fluticasone furoate. Use of the
phrase "reduces the rate of decline in lung function" here-
in in connection with a pharmaceutical product of the
present invention comprising fluticasone furoate, refers
to that product resulting in a smaller decline in FEV1 over
a defined period, for example 1 year, than the same prod-
uct excluding fluticasone furoate (i.e the inhaled corticos-
teroid component). For example, if administration of a

pharmaceutical product consisting of fluticasone furoate
resulted in an FEV1 decline of 20 ml/year and adminis-
tration of placebo resulted in an FEV1 decline of 45
ml/year, the pharmaceutical product comprising the in-
haled corticosteroid (fluticasone furoate) will have re-
duced the rate of decline by 25 ml/year. In a further ex-
ample, if administration of a pharmaceutical product com-
prising of fluticasone furoate and umeclidinium bromide
resulted in an FEV1 decline of 30 ml/year and adminis-
tration of a pharmaceutical product consisting of umec-
lidinium bromide (i.e. same pharmaceutical product but
without the corticosteroid component) resulted in an
FEV1 decline of 65 ml/year, the pharmaceutical product
comprising the inhaled corticosteroid (fluticasone furo-
ate) will have reduced the rate of decline by 35 ml/year.
[0017] In one embodiment, a pharmaceutical product
of the invention reduces the rate of decline in lung func-
tion by between 10 to 19 ml/year, 20 to 29 ml/year, 30 to
39 ml/year, 40 to 49 ml/year, 50 to 59 ml/year, 60 to 69
ml/year, 70 to 79 ml/year, 80 to 89ml/year, 90 to
99ml/year, 100 to 109ml/year, 110 to 119 ml/year, 120
to 129 ml/year, 130 to 139 ml/year, 140 to 149 ml/year,
150 to 159 ml/year, 160 to 169 ml/year, 170 to 179
ml/year, 180 to 189 ml/year or 190 to 199ml/year. In one
embodiment, a pharmaceutical product of the invention
reduces the rate of decline in lung function by greater
than about 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60,
70, 80, 90, 100, 125, 150, 175 or 200 ml/year.
[0018] As used herein, the term "blood eosinophil
count" may refer to the number of eosinophils per mi-
crolitre (cells/ml) of blood. In one embodiment, the blood
eosinophil count in a patient with COPD treated with a
pharmaceutical product of the present invention is great-
er than 150 eosinophils/ml, for example, greater than
175/ml, 200ml, 225ml 250/ml, 275ml, 300ml, 350/ml,
450/ml, 500/ml, 750/ml or 1000/ml. COPD patients with a
blood eosinophil count greater than, for example 75, 100,
125cells/ml may also derive greater benefit from treat-
ment with a pharmaceutical product of the present inven-
tion compared to patients with a blood eosinophil count
below the selected level. The blood eosinophil count may
also be expressed as the percentage of white blood cells,
also known as leukocytes, in a blood sample that are
eosinophils. The blood eosinophil count may be, for ex-
ample, greater than 2%, 2.5%, 3%, 3.5% or 4%. In one
embodiment, the blood eosinophil count in a patient with
COPD treated with a pharmaceutical product of the
present invention is greater than 2%. The blood eosi-
nophil count can be manually or automatically calculated
by methods well known in the art. Typically, a sample of
blood is taken from a peripheral vein and analysed by an
instrument (e.g. Automated Analyser) that provides the
total number of white blood cells. All the white blood cell
types can be provided as an absolute number per litre or
percentage. A complete blood count with differential
count also provides how many cells are eosinophils as
an absolute value (cells/L or cells/ml of blood) or percent-
age of total white blood cells.
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[0019] It will be appreciated by those skilled in the art
that a blood eosinophil count calculated as a percentage
can be converted to an eosinophil/ml value and vica ver-
sa. Moreover, either expression of the eosinophil count
can be calculated and/or referred to as part of the uses
and methods of the present invention.
[0020] In one aspect, a COPD patient’s blood eosi-
nophil count is calculated from the analysis of a single
blood sample. In another aspect, a COPD patient’s blood
eosinophil count is an average value calculated from the
analysis of multiple blood samples (e.g. 2, 3, 4, 5, 6, 7,
8, 9 or 10) taken over a period of time (e.g. one week or
one-month).
[0021] As used herein, the term "pharmaceutical
product" means the medicament that is used by the pa-
tient for the treatment of COPD. The term includes any
device, such as an inhaler, or devices, that is/are required
for delivery of the composition or compositions contained
within that include the active therapeutic agents. A phar-
maceutical product of the present invention comprising
fluticasone furoate and optionally one or more therapeu-
tic agents, may be any product that is capable of deliv-
ering the therapeutic agent(s) by the inhaled route. Fur-
thermore, the pharmaceutical product may be more than
one inhaler where, for example, the pharmaceutical prod-
uct comprises two or more therapeutic agents and these
are presented as separate compositions in different in-
halers but intended to be used in combination for the
treatment of COPD. A pharmaceutical product that con-
tains two or more therapeutic agents can, however, be
a single inhaler, wherein the two or more therapeutic
agents are formulated in the same composition or pre-
sented in separate compositions within the same inhaler.
[0022] As used herein, the term "responder" refers to
a COPD patient who through analysis has been identified
as someone who will benefit from treatment with a phar-
maceutical product of the present invention. A responder
will also have a greater response to and derive greater
benefit from treatment than a COPD patient who has
been identified as a "non-responder". In the context of
the present invention, a responder is a COPD patient
who has a blood eosinophil count of ≥150 cells/ml or >2%,
determined by analysis of a peripheral blood sample.
[0023] As used herein, the term "umeclidinium bro-
mide" refers to 4-[hydroxy(diphenyl)methyl]-1-{2-[(phe-
nylmethyl)oxy]ethyl}-1-azoniabicyclo[2.2.2]octane bro-
mide, the long acting high-affinity pan-active muscarinic
receptor antagonist which has potential for once-daily
administration. Umeclidinium bromide in combination
with vilanterol trifenatate has been approved in the US
for the treatment of COPD. Umeclidinium bromide may
be prepared as described in WO2005/104745 / US
7,488,827 (Example 84) or WO2014/027045, which are
incorporated herein by reference. Umeclidinium bromide
may be abbreviated to "UMEC".
[0024] As used herein, the term "vilanterol trifena-
tate" refers to 4-{(1R)-2-[(6-{2-[(2,6-dichloroben-
zyl)oxy]ethoxy}hexyl)amino]-1-hydroxyethyl}-2-(hy-

droxymethyl)phenol triphenylacetate, the long-acting
beta2-agonist that provides sustained bronchodilation
over a period of 24 hours or more and is suitable for once-
daily administration. Vilanterol trifenatate may be pre-
pared as described in WO2003/024439 (Example 78(i))
/ US RE44874, which is incorporated herein by reference.
Vilanterol trifenatate may be abbreviated to "VI".
[0025] The present invention is directed to pharmaceu-
tical products comprising fluticasone furoate for use in
the treatment of a subgroup of COPD patients. A sub-
group of COPD patients of interest for the present inven-
tion are those have a blood eosinophil count ≥150cells/ml
since these patients may show an improved clinical re-
sponse to treatment with a pharmaceutical product of the
invention, compared to patients with a blood eosinophil
count <150cells/ml.
[0026] It will be appreciated by those skilled in the art
that a patient’s eosinophil count may alternatively be cal-
culated or determined by analysis of an induced sputum
sample rather than a blood sample. Therefore, the
present invention is also directed to methods of treating
COPD wherein instead of including a step directed to the
calculation of a blood eosinophil count said method in-
cludes a step directed to the calculation of a sputum eosi-
nophil count. Moreover, the present invention is also di-
rected to uses of a pharmaceutical product comprising
fluticasone furoate for the treatment of COPD, wherein
the use refers to the patient having a sputum eosinophil
count, for example >2%, rather than a blood eosinophil
count.
[0027] COPD patients who have blood eosinophil
count of for example ≥150cell/ml or >2% may derive more
benefit from treatment with an inhaled corticosteroid than
those COPD patients that have lower levels of eosi-
nophils. COPD patients with these higher levels of eosi-
nophils treated with fluticasone furoate may, when com-
pared with placebo, have improved FEV1, improved
Quality of Life (QoL) or health status determined by the
CRQ or the SGRQ, improved dyspnea or a reduction in
exacerbation frequency and severity.
[0028] Eosinophil level, for example blood eosinophil
count, in stable COPD may predict the likely magnitude
of the benefit of inhaled corticosteroid therapy, such as
fluticasone furoate, in reducing the rate of moderate
and/or severe COPD exacerbations. COPD patients with
raised blood eosinophils may also have a greater risk of
exacerbations. COPD patients with these higher levels
of eosinophils treated with fluticasone furoate may, when
compared with placebo or the same product absent the
inhaled corticosteroid component, experience a reduc-
tion in COPD exacerbation frequency and/or severity.
[0029] In a first aspect, the present invention is directed
to a pharmaceutical product comprising fluticasone furo-
ate for use in the treatment of COPD in a patient, wherein
the patient has a blood eosinophil count of ≥150 cells/ml.
[0030] In another aspect, the present invention is di-
rected to a pharmaceutical product comprising flutica-
sone furoate for use in a method of treating COPD in a

5 6 



EP 4 252 742 A2

6

5

10

15

20

25

30

35

40

45

50

55

patient, wherein the patient has a blood eosinophil count
of ≥150 cells/ml, and wherein the method comprises iden-
tifying that the patient has a blood eosinophil count of
≥150 cells/ml by analysis of a blood sample taken from
said patient and then administering the pharmaceutical
product comprising fluticasone furoate to the patient.
[0031] In a further aspect, the present invention is di-
rected to a pharmaceutical product comprising flutica-
sone furoate for use in the treatment of COPD in a patient
classified as a responder using a method comprising:

a. calculating the number of eosinophils per micro-
litre of blood in a blood sample taken from a COPD
patient;
b. determining that the patient is a responder if the
number of eosinophils in the blood sample is ≥150
cells/ml.

[0032] In a further aspect, the present invention is di-
rected to a method of treating COPD in a patient com-
prising the steps of:

a. calculating the eosinophils per microlitre (ml) of
blood in a blood sample taken from a COPD patient;
b. determining that the patient is a responder if the
number of eosinophils in the blood sample is ≥150
cells/ml;
c. administering a therapeutically effective amount
of a pharmaceutical product comprising fluticasone
furoate to said patient identified as a responder.

[0033] In a further aspect, the present invention is di-
rected to the use of fluticasone furoate for the manufac-
ture of a pharmaceutical product for the treatment of
COPD in a patient, wherein the patient has a blood eosi-
nophil count of ≥150 cells/ml.
[0034] In a further aspect, the present invention is di-
rected to the use of fluticasone furoate for the manufac-
ture of a pharmaceutical product for use in a method of
treating COPD in a patient, wherein the patient has a
blood eosinophil count of ≥150 cells/ml, and wherein the
method comprises identifying that the patient has a blood
eosinophil count of ≥150 cells/ml by analysis of a blood
sample taken from said patient and then administering
the pharmaceutical product comprising fluticasone furo-
ate to the patient.
[0035] In a first aspect, the present invention is directed
to a pharmaceutical product comprising fluticasone furo-
ate for use in the treatment of COPD in a patient, wherein
the patient has a blood eosinophil count of >2%.
[0036] In another aspect, the present invention is di-
rected to a pharmaceutical product comprising flutica-
sone furoate for use in a method of treating COPD in a
patient, wherein the patient has a blood eosinophil count
>2%, and wherein the method comprises identifying that
the patient has a blood eosinophil count >2% by analysis
of a blood sample taken from said patient and then ad-
ministering the pharmaceutical product comprising fluti-

casone furoate to the patient.
[0037] In a further aspect, the present invention is di-
rected to a pharmaceutical product comprising flutica-
sone furoate for use in the treatment of COPD in a patient
classified as a responder using a method comprising:

a. calculating the percentage (%) of eosinophils in a
blood sample taken from a COPD patient;
b. determining that the patient is a responder if the
percentage of eosinophils in the blood sample is
>2%.

[0038] In a further aspect, the present invention is di-
rected to a method of treating COPD in a patient com-
prising the steps of:

a. calculating the percentage (%) of eosinophils in a
blood sample taken from a COPD patient;
b. determining that the patient is a responder if the
percentage of eosinophils in the blood sample is
>2%;
c. administering a therapeutically effective amount
of a pharmaceutical product comprising fluticasone
furoate to said patient identified as a responder.

[0039] In a further aspect, the present invention is di-
rected to the use of fluticasone furoate for the manufac-
ture of a pharmaceutical product for the treatment of
COPD in a patient, wherein the patient has a blood eosi-
nophil count of >2%.
[0040] In a further aspect, the present invention is di-
rected to the use of fluticasone furoate for the manufac-
ture of a pharmaceutical product for use in a method of
treating COPD in a patient, wherein the patient has a
blood eosinophil count >2%, and wherein the method
comprises identifying that the patient has a blood eosi-
nophil count >2% by analysis of a blood sample taken
from said patient and then administering the pharmaceu-
tical product comprising fluticasone furoate to the patient.
[0041] The present invention is directed to pharmaceu-
tical products for the treatment of COPD. COPD is a
chronic disease characterised by persistent airflow limi-
tation that manifests as daily symptoms, such as dysp-
nea, chronic cough and a limitation in the patient’s ability
to perform daily activities. Chronic airflow limitation is
caused by a mixture of small airways disease (obstructive
bronchiolitis) and parenchymal destruction (emphyse-
ma). Furthermore, exacerbations of respiratory symp-
toms often occur in patients with COPD, triggered by a
number of factors such as bacteria, virus and environ-
mental pollutants. The GOLD strategy for the diagnosis,
management and prevention of COPD (2014) states that
once a patient has been diagnosed with COPD, there
are two goals underpinning their treatment. The first goal
is to reduce the patient’s symptoms, i.e. relieve symp-
toms, improve health status and improve tolerance to
exercise. The second goal is to reduce the patient’s risk,
meaning altering the progression of the disease, prevent-
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ing and reducing severity of exacerbations or reducing
mortality. The GOLD strategy states that prescription
medicines are used to reduce symptoms, reduce fre-
quency and severity of exacerbations and improve health
status and exercise tolerance but that none of the existing
treatments have been shown conclusively in clinical stud-
ies to modify the long-term decline in lung function that
is characteristic of the disease. For example, one of the
existing medicaments available is inhaled corticosteroids
and the GOLD strategy states that various studies inves-
tigating the use of inhaled corticosteroids in the treatment
of COPD have shown that "regular treatment with inhaled
corticosteroids does not modify the long-term decline in
FEV1 nor mortality in patients with COPD".
[0042] There is, consequently, a need for further phar-
macologic therapies that are able to modify the long-term
decline in lung function seen in COPD patients, or a sub-
group of COPD patients, and thus slow their disease pro-
gression.
[0043] The present invention provides such a therapy.
In one embodiment, the present invention is directed to
a pharmaceutical product comprising fluticasone furoate
for use in the treatment of COPD in a patient, wherein
the patient has a blood eosinophil count of ≥150 cells/ml,
wherein the pharmaceutical product reduces the rate of
decline in lung function in a COPD patient.
[0044] In a further embodiment, the present invention
is directed to a pharmaceutical product comprising fluti-
casone furoate for use in a method for reducing the rate
of decline in lung function COPD in a patient, wherein
the patient has a blood eosinophil count of ≥150 cells/ml,
and wherein the method comprises identifying that the
patient has a blood eosinophil count of ≥150 cells/ml by
analysis of a blood sample taken from said patient and
then administering the pharmaceutical product compris-
ing fluticasone furoate to the patient.
[0045] In a further embodiment, the present invention
is directed to a pharmaceutical product comprising fluti-
casone furoate for use in reducing the rate of decline in
lung function in a COPD patient classified as a responder
using a method comprising:

a. calculating the number of eosinophils per micro-
litre (ml) of blood in a blood sample taken from a
COPD patient;
b. determining that the patient is a responder if the
number of eosinophils in the blood sample is ≥150
cells/ml.

[0046] In a further embodiment, the present invention
is directed to a method of reducing the rate of decline in
lung function in a patient with COPD comprising the steps
of:

a. calculating the number of eosinophils per micro-
litre (ml) of blood in a blood sample taken from a
COPD patient;
b. determining that the patient is a responder if the

number of eosinophils in the blood sample is ≥150
cells/ml;
c. administering a therapeutically effective amount
of a pharmaceutical product comprising fluticasone
furoate to said patient identified as a responder.

[0047] In a further embodiment, the present invention
is directed to the use of fluticasone furoate for the man-
ufacture of a pharmaceutical product for reducing the rate
of decline in lung function in a patient with COPD, wherein
the patient has a blood eosinophil count of ≥150 cells/ml.
[0048] In a further embodiment, the present invention
is directed to the use of fluticasone furoate for the man-
ufacture of a pharmaceutical product for reducing the rate
of decline in lung function in a patient with COPD, wherein
the patient has a blood eosinophil count of ≥150 cells/ml,
and wherein the method comprises identifying that the
patient has a blood eosinophil count of >150 cells/ml by
analysis of a blood sample taken from said patient and
then administering the pharmaceutical product compris-
ing fluticasone furoate to the patient.
[0049] In one embodiment, the present invention is di-
rected to a pharmaceutical product comprising flutica-
sone furoate for use in the treatment of COPD in a patient,
wherein the patient has a blood eosinophil count of >2%,
wherein the pharmaceutical product reduces the rate of
decline in lung function in a COPD patient.
[0050] In a further embodiment, the present invention
is directed to a pharmaceutical product comprising fluti-
casone furoate for use in a method for reducing the rate
of decline in lung function COPD in a patient, wherein
the patient has a blood eosinophil count >2%, and where-
in the method comprises identifying that the patient has
a blood eosinophil count >2% by analysis of a blood sam-
ple taken from said patient and then administering the
pharmaceutical product comprising fluticasone furoate
to the patient.
[0051] In a further embodiment, the present invention
is directed to a pharmaceutical product comprising fluti-
casone furoate for use in reducing the rate of decline in
lung function in a COPD patient classified as a responder
using a method comprising:

a. calculating the percentage (%) of eosinophils in a
blood sample taken from a COPD patient;
b. determining that the patient is a responder if the
percentage of eosinophils in the blood sample is
>2%.

[0052] In a further embodiment, the present invention
is directed to a method of reducing the rate of decline in
lung function in a patient with COPD comprising the steps
of:

a. calculating the percentage (%) of eosinophils in a
blood sample taken from a COPD patient;
b. determining that the patient is a responder if the
percentage of eosinophils in the blood sample is
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>2%;
c. administering a therapeutically effective amount
of a pharmaceutical product comprising fluticasone
furoate to said patient identified as a responder.

[0053] In a further embodiment, the present invention
is directed to the use of fluticasone furoate for the man-
ufacture of a pharmaceutical product for reducing the rate
of decline in lung function in a patient with COPD, wherein
the patient has a blood eosinophil count of >2%.
[0054] In a further embodiment, the present invention
is directed to the use of fluticasone furoate for the man-
ufacture of a pharmaceutical product for reducing the rate
of decline in lung function in a patient with COPD, wherein
the patient has a blood eosinophil count >2%, and where-
in the method comprises identifying that the patient has
a blood eosinophil count >2% by analysis of a blood sam-
ple taken from said patient and then administering the
pharmaceutical product comprising fluticasone furoate
to the patient.
[0055] Pharmaceutical products of the present inven-
tion may contain fluticasone furoate as the sole active
therapeutic agent. Alternatively, pharmaceutical prod-
ucts of the present invention may comprise one or more
further therapeutic agents in addition to the inhaled cor-
ticosteroid, fluticasone furoate. Further therapeutic
agents may include bronchodilators, for example,
beta2-agonists, such as vilanterol trifenatate; and mus-
carinic antagonists, such as umeclidinium bromide. In
one embodiment, the pharmaceutical product of the
present invention further comprises umeclidinium bro-
mide. In another embodiment, the pharmaceutical prod-
uct further comprises vilanterol trifenatate. In yet a further
embodiment, the pharmaceutical product further com-
prises vilanterol trifenatate and umeclidinium bromide.
[0056] In a further embodiment, the present invention
is directed to a pharmaceutical product comprising fluti-
casone furoate, umeclidinium bromide and vilanterol
trifenatate for use in the treatment of COPD in a patient,
wherein the patient has a blood eosinophil count of ≥150
cells/ml, wherein the pharmaceutical product reduces the
rate of decline in lung function in a COPD patient.
[0057] In a further embodiment, the present invention
is directed to a pharmaceutical product comprising fluti-
casone furoate, umeclidinium bromide and vilanterol
trifenatate for use in a method for reducing the rate of
decline in lung function COPD in a patient, wherein the
patient has a blood eosinophil count of ≥150 cells/ml, and
wherein the method comprises identifying that the patient
has a blood eosinophil count of ≥150 cells/ml by analysis
of a blood sample taken from said patient and then ad-
ministering the pharmaceutical product to the patient.
[0058] In a further embodiment, the present invention
is directed to a pharmaceutical product comprising fluti-
casone furoate, umeclidinium bromide and vilanterol
trifenatate for use in reducing the rate of decline in lung
function in a COPD patient classified as a responder us-
ing a method comprising:

a. calculating the number of eosinophils per micro-
litre of blood in a blood sample taken from a COPD
patient;
b. determining that the patient is a responder if the
number of eosinophils per microlitre of blood in the
blood sample is ≥150 cells/ml.

[0059] In a further embodiment, the present invention
is directed to a method of reducing the rate of decline in
lung function in a patient with COPD comprising the steps
of:

a. calculating the number of eosinophils per micro-
litre of blood in a blood sample taken from a COPD
patient;
b. determining that the patient is a responder if the
number of eosinophils per microlitre of blood in the
blood sample is ≥150 cells/ml;
c. administering a therapeutically effective amount
of a pharmaceutical product comprising fluticasone
furoate, umeclidinium bromide and vilanterol trifena-
tate to said patient identified as a responder.

[0060] A pharmaceutical product of the present inven-
tion comprising fluticasone furoate and optionally one or
more therapeutic agents, may be any product that is ca-
pable of delivering the therapeutic agent(s) by the inhaled
route. For example, the pharmaceutical product may be
a reservoir dry powder inhaler, unit-dose dry powder in-
haler, pre-metered multi-dose dry powder inhaler, pres-
surised metered dose inhaler or a nebuliser. Further-
more, the pharmaceutical product may be more than one
inhaler where, for example, the pharmaceutical product
comprises two or more therapeutic agents and these are
presented as separate compositions in different inhalers
but intended to be used in combination for the treatment
of COPD. A pharmaceutical product that contains two or
more therapeutic agents can, however, be a single in-
haler, wherein the two or more therapeutic agents are
formulated in the same composition or presented in sep-
arate compositions within the same inhaler. Separate
presentation within the same inhaler enables therapy to
be administered sequentially or simultaneously.
[0061] When the pharmaceutical product of the
present invention comprising fluticasone furoate addi-
tionally includes umeclidinium bromide, this additional
agent may be formulated separately from fluticasone
furoate and presented for either sequential or simultane-
ous administration or may be admixed with fluticasone
furoate and presented in the same composition. The
same is true for vilanterol trifenatate.
[0062] When the pharmaceutical product of the
present invention comprises fluticasone furoate, umec-
lidinium bromide and vilanterol trifenatate, these three
therapeutic agents may be formulated separately and
presented for either sequential or simultaneous admin-
istration or they may be admixed and presented in the
same composition. In another option, two therapeutic
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agents may be admixed and presented in the same com-
position with the third therapeutic agent presented in a
second composition. For example, umeclidinium bro-
mide and vilanterol trifenatate may be admixed together
in the same composition with fluticasone furoate present-
ed in a separate composition.
[0063] In one embodiment, the pharmaceutical prod-
uct is a dry powder inhaler.
[0064] A dry powder inhaler may include one or more,
for example two, dry powder compositions. A dry powder
composition will typically include the therapeutic agent(s)
formulated with one or more carriers and/or excipients,
but compositions consisting of just the therapeutic
agent(s) are within the ambit of this invention.
[0065] Dry powder compositions as described herein
may be provided in bulk, in the reservoir of reservoir-type
inhalation devices. Such reservoir-devices are provided
with a metering mechanism for metering a dose of the
composition from the bulk in the reservoir, and exposing
the metered dose in an inhalation channel, where the
metered dose is able to be inhaled by a patient inhaling
at a mouthpiece of the device. Exemplary marketed de-
vices of this type are TURBUHALER™ of AstraZeneca,
TWISTHALER™ of Schering and CLICKHALER™ of In-
novata.
[0066] In a further embodiment, a dry powder compo-
sition suitable for inhaled administration may be incorpo-
rated into a plurality of sealed dose containers provided
on medicament pack(s) mounted inside a suitable inha-
lation device. The containers may be rupturable, peelable
or otherwise openable one-at-a-time and the doses of
the dry powder composition administered by inhalation
on a mouthpiece of the inhalation device, as known in
the art. The medicament pack may take a number of dif-
ferent forms, for instance a disk-shape or an elongate
strip. Representative inhalation devices are the DISKHA-
LER™, DISKUS™ and ELLIPTA™ devices, marketed by
GSK. The DISKUS™ inhalation device is, for example,
described in GB 2242134A / US 5,873,360.
[0067] A further delivery method for a dry powder in-
halable composition is for metered doses of the compo-
sition to be provided in capsules (one dose per capsule)
which are then loaded into an inhalation device, typically
by the patient on demand. The device has means to rup-
ture, pierce or otherwise open the capsule so that the
dose is able to be entrained into the patient’s lung when
they inhale at the device mouthpiece. ROTAHALER™ of
GSK and HANDIHALER™ of Boehringer Ingelheim are
examples of such devices.
[0068] A dry powder composition may also be present-
ed in an inhaled delivery device which permits separate
containment of therapeutic agents optionally in admix-
ture with one or more carriers and/or excipients. Thus,
for example, the individual therapeutic agents of the phar-
maceutical product of the present invention are admin-
istrable simultaneously but are stored separately, e.g. in
separate pharmaceutical compositions, for example as
described in WO 2003/061743 A1 / US2007-0062525,

WO 2007/012871 A1 / US2008-0196718 and/or
WO2007/068896 / US 8,534,281. In one embodiment, a
delivery device permitting separate containment of the
therapeutic agents has two medicament packs in peela-
ble blister strip form, each pack containing pre-metered
doses in blister pockets arranged along its length. Said
device has an internal indexing mechanism which, each
time the device is actuated, peels opens a pocket of each
strip and positions the packs so that each newly exposed
dose of each pack is adjacent a manifold which commu-
nicates with a mouthpiece of the device. When the patient
inhales at the mouthpiece, each dose is simultaneously
drawn out of its associated pocket into the manifold and
entrained via the mouthpiece into the patient’s respiratory
tract. Thus, each time the device is used, the patient is
administered a combination therapy consisting of a dose
from each medicament pack. DUOHALER™ of Innovata
and ELLIPTA™ of GSK permit separate containment of
multiple therapeutic agents in the same inhaler device.
[0069] In a further embodiment, the pharmaceutical
product is a dry powder inhaler comprising a dry powder
composition comprising fluticasone furoate and a phar-
maceutically acceptable carrier.
[0070] In a further embodiment, the pharmaceutical
product is a dry powder inhaler comprising a first dry pow-
der composition comprising fluticasone furoate and op-
tionally one or more pharmaceutically acceptable carri-
ers and/or excipients, and a second dry powder compo-
sition comprising umeclidinium bromide and optionally
one or more pharmaceutically acceptable carriers and/or
excipients.
[0071] In a further embodiment, the pharmaceutical
product is a dry powder inhaler comprising a first dry pow-
der composition comprising fluticasone furoate and op-
tionally one or more pharmaceutically acceptable carri-
ers and/or excipients, and a second dry powder compo-
sition comprising vilanterol trifenatate and optionally one
or more pharmaceutically acceptable carriers and/or ex-
cipients.
[0072] In a further embodiment, the pharmaceutical
product is a dry powder inhaler comprising a first dry pow-
der composition comprising fluticasone furoate and op-
tionally one or more pharmaceutically acceptable carri-
ers and/or excipients, and a second dry powder compo-
sition comprising umeclidinium bromide, vilanterol trife-
natate and optionally one or more pharmaceutically ac-
ceptable carriers and/or excipients.
[0073] Dry powder compositions for delivery via a dry
powder inhaler may be presented in unit dosage form,
for example, in capsules, cartridges or blisters made
from, for example, laminated aluminium foil. In a further
embodiment, each unit dose may contain, for example,
50, 100, 200, 250mcg of fluticasone furoate. In a further
embodiment, each unit dose may contain 100mcg of flu-
ticasone furoate.
[0074] If a pharmaceutical product of the present in-
vention additionally comprises umeclidinium bromide,
each unit dose may contain, for example, 15.625mcg,
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31.25mcg, 62.5mcg or 125mcg of the free cation. In a
further embodiment, each unit dose may contain
62.5mcg of umeclidinium bromide calculated as the
amount of free cation rather than the salt.
[0075] If a pharmaceutical product of the present in-
vention additionally comprises vilanterol trifenatate, each
unit dose may contain, for example, 3mcg, 6.25mcg,
12.5mcg, 25mcg, 50mcg or 100mcg of the free base. In
a further embodiment, each unit dose may contain 25mcg
of vilanterol trifenatate calculated as the amount of free
base rather than the triphenylacetate salt.
[0076] In a further embodiment, the present invention
is directed to a dry powder inhaler comprising two dry
powder compositions, the first dry powder composition
comprising fluticasone furoate in an amount of about
100mcg/dose and the second dry powder composition
comprising umeclidinium bromide in an amount of about
62.5mcg/dose or 125mcg/dose and/or vilanterol trifena-
tate in an amount of about 25mcg/dose for use in the
treatment of COPD in a patient, wherein the patient has
a blood eosinophil count of ≥150 cells/ml, wherein the dry
powder inhaler reduces the rate of decline in lung function
in a COPD patient.
[0077] In a further embodiment, the present invention
is directed to a dry powder inhaler comprising a dry pow-
der inhaler comprising two dry powder compositions, the
first dry powder composition comprising fluticasone furo-
ate in an amount of about 100mcg/dose and the second
dry powder composition comprising umeclidinium bro-
mide in an amount of about 62.5mcg/dose or
125mcg/dose and/or vilanterol trifenatate in an amount
of about 25mcg/dose for use in a method for reducing
the rate of decline in lung function COPD in a patient,
wherein the patient has a blood eosinophil count of ≥150
cells/ml, and wherein the method comprises identifying
that the patient has a blood eosinophil count of ≥150
cells/ml by analysis of a blood sample taken from said
patient and then administering the dry powder inhaler to
the patient.
[0078] In a further embodiment, the present invention
is directed to a dry powder inhaler comprising two dry
powder compositions, the first dry powder composition
comprising fluticasone furoate in an amount of about
100mcg/dose and the second dry powder composition
comprising umeclidinium bromide in an amount of about
62.5mcg/dose or 125mcg/dose and/or vilanterol trifena-
tate in an amount of about 25mcg/dose for use in reduc-
ing the rate of decline in lung function in a COPD patient
classified as a responder using a method comprising:

a. calculating the number of eosinophils per micro-
litre of blood in a blood sample taken from a COPD
patient;
b. determining that the patient is a responder if the
number of eosinophils in the blood sample is ≥150
cells/ml.

[0079] In a further embodiment, the present invention

is directed to a method of reducing the rate of decline in
lung function in a patient with COPD comprising the steps
of:

a. calculating the number of eosinophils per micro-
litre of blood in a blood sample taken from a COPD
patient;
b. determining that the patient is a responder if the
number of eosinophils in the blood sample is ≥150
cells/ml;

administering a therapeutically effective amount of a dry
powder inhaler comprising two dry powder compositions,
the first dry powder composition comprising fluticasone
furoate in an amount of about 100mcg/dose and the sec-
ond dry powder composition comprising umeclidinium
bromide in an amount of about 62.5mcg/dose or
125mcg/dose and/or vilanterol trifenatate in an amount
of about 25mcg/dose to said patient identified as a re-
sponder.
[0080] Dry powder compositions may comprise a car-
rier. The carrier when it is lactose e.g. α-lactose mono-
hydrate, may form from about 91 to about 99%, e.g. 97.7
- 99.0% or 91.0 - 99.2% by weight of the formulation. In
general, the particle size of the carrier, for example lac-
tose, will be much greater than the inhaled therapeutic
agents(s) within the dry powder composition. When the
carrier is lactose it will typically be present as milled lac-
tose, having a MMD (mass median diameter) of
60-90mm. Active ingredients, for example fluticasone
furoate, for administration by inhalation desirably have a
controlled particle size. The optimum particle size for in-
halation into the bronchial system is usually 1-10mm,
preferably 2-5mm. Particles having a size above 20mm
are generally too large when inhaled to reach the small
airways. To achieve these particle sizes the particles of
the active ingredient as produced may be size reduced
by conventional means e.g. by micronization. The de-
sired fraction may be separated out by air classification
or sieving. Preferably, the particles will be crystalline.
[0081] The lactose component may comprise a fine
lactose fraction. The ’fine’ lactose fraction is defined as
the fraction of lactose having a particle size of less than
7 mm, such as less than 6 mm, for example less than
5mm. The particle size of the ’fine’ lactose fraction may
be less than 4.5 mm. The fine lactose fraction, if present,
may comprise 2 to 10% by weight of the total lactose
component, such as 3 to 6% by weight fine lactose, for
example 4.5% by weight fine lactose.
[0082] Dry powder compositions may also include, in
addition to the active ingredient and carrier, a further ex-
cipient (eg a ternary agent) such as a sugar ester, calcium
stearate or magnesium stearate. Magnesium stearate, if
present in the composition, is generally used in an
amount of about 0.2 to 2%, e.g. 0.6 to 2% or 0.5 to 1.75%,
e.g. 0.6%, 0.75%, 1%, 1.25% or 1.5 %w/w, based on the
total weight of the composition. The magnesium stearate
will typically have a particle size in the range 1 to 50mm,
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and more particularly 1 - 20mm, e.g.1-10mm. Commercial
sources of magnesium stearate include Peter Greven,
Covidien/Mallinckodt and FACI.
[0083] In a further embodiment, the present invention
is directed to a dry powder inhaler comprising two dry
powder compositions, the first dry powder composition
comprising:

a. fluticasone furoate in an amount of about
100mcg/dose, and
b. lactose;

and the second dry powder composition comprising:

a. umeclidinium bromide in an amount of about
62.5mcg/dose, and
b. vilanterol trifenatate in an amount of about
25mcg/dose, and
c. lactose, and
d. magnesium stearate in an amount of about
0.6%w/w;

for use in the treatment of COPD in a patient, wherein
the patient has a blood eosinophil count of ≥150 cells/ml,
wherein the dry powder inhaler reduces the rate of de-
cline in lung function in a COPD patient.
[0084] In a further embodiment, the present invention
is directed to a dry powder inhaler comprising two dry
powder compositions, the first dry powder composition
comprising:

a. fluticasone furoate in an amount of about
100mcg/dose, and
b. lactose;

and the second dry powder composition comprising:

a. umeclidinium bromide in an amount of about
62.5mcg/dose, and
b. vilanterol trifenatate in an amount of about
25mcg/dose, and
c. lactose, and
d. magnesium stearate in an amount of about
0.6%w/w;

for use in a method for reducing the rate of decline in
lung function COPD in a patient, wherein the patient has
a blood eosinophil count of ≥150 cells/ml, and wherein
the method comprises identifying that the patient has a
blood eosinophil count of ≥150 cells/ml by analysis of a
blood sample taken from said patient and then adminis-
tering the dry powder inhaler to the patient.
[0085] In a further embodiment, the present invention
is directed to a dry powder inhaler comprising two dry
powder compositions, the first dry powder composition
comprising:

a. fluticasone furoate in an amount of about

100mcg/dose, and
b. lactose;

and the second dry powder composition comprising:

a. umeclidinium bromide in an amount of about
62.5mcg/dose, and
b. vilanterol trifenatate in an amount of about
25mcg/dose, and
c. lactose, and
d. magnesium stearate in an amount of about
0.6%w/w;

for use in reducing the rate of decline in lung function in
a COPD patient classified as a responder using a method
comprising:

a. calculating the number of eosinophils per micro-
litre of blood in a blood sample taken from a COPD
patient;
b. determining that the patient is a responder if the
number of eosinophils in the blood sample is ≥150
cells/ml.

[0086] In a further embodiment, the present invention
is directed to a method of reducing the rate of decline in
lung function in a patient with COPD comprising the steps
of:

a. calculating the number of eosinophils per micro-
litre of blood in a blood sample taken from a COPD
patient;
b. determining that the patient is a responder if the
number of eosinophils in the blood sample is ≥150
cells/ml;

administering a therapeutically effective amount of a dry
powder inhaler comprising two dry powder compositions,
the first dry powder composition comprising:

a. fluticasone furoate in an amount of about
100mcg/dose, and
b. lactose;

and the second dry powder composition comprising:

a. umeclidinium bromide in an amount of about
62.5mcg/dose, and
b. vilanterol trifenatate in an amount of about
25mcg/dose, and
c. lactose, and
d. magnesium stearate in an amount of about
0.6%w/w;

to said patient identified as a responder.
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Example 1: Re-analysis of clinical study data

[0087] Methods: The results of ISOLDE (Burge PS et
al BMJ 2000;320:1297-303), a 3-year study of the effects
of fluticasone propionate (FP) 500mcg twice daily on rate
of decline of FEV1 in well-characterised COPD patients
were re-analysed by baseline blood eosinophil count
(≥2%, <2%). Results: The pre-specified analysis of ISO-
LDE showed no effect of FP on the rate of decline of
FEV1 for FP vs. placebo. Eosinophil count was <2% in
68% of patients; the spirometric characteristics of these
patients were similar to those with an eosinophil count
≥2%. Patients with an eosinophil count <2% showed no
difference in rate of decline of FEV1 with FP vs. placebo
(figure). In patients with an eosinophil count ≥2%, FP
500mcg slowed the rate of decline of lung function by
38mL per year compared with placebo (p=0.001).
[0088] Conclusion: A baseline blood eosinophil count
of ≥2% identifies a group of COPD patients who show a
slower rate of decline of FEV1 when treated with inhaled
corticosteroids.

Example 2: Clinical study

[0089] A 52-week, randomised, double-blind, 3-arm
parallel group_clinical study is performed to compare the
efficacy, safety and tolerability of the fixed dose triple
combination FF/UMEC/VI with the fixed dose dual com-
binations of FF/VI and UMEC/VI, all given once daily in
the morning via a dry powder inhaler in subjects with
COPD.
[0090] The treatment groups:

1 FF/UMEC/VI 100mcg/62.5mcg/25mcg
1 FF/VI 100mcg/25mcg
1 UMEC/VI 62.5mcg/25mcg

[0091] The primary objective is to evaluate the efficacy
of FF/UMEC/VI to reduce the annual rate of moderate
and severe exacerbations compared with dual therapy
of FF/VI or UMEC/VI in subjects with COPD. A secondary
objective is to evaluate the efficacy of FF/UMEC/VI to
reduce exacerbations compared with UMEC/VI in the
subset of subjects with a blood eosinophil count
≥150cells/ml.
[0092] An extension of the above study is performed
with the primary objective of assessing the rate of decline
in FEV1 for FF/UMEC/VI versus UMEC/VI in the high
eosinophil group (≥150cells/ml).

Example 3: Post-hoc analysis of clinical study data

[0093] Fluticasone furoate (FF)/vilanterol (VI) reduces
COPD exacerbations when compared with treatment
with VI alone. Identification of a simple biomarker would
allow targeted treatment. The objective of this post-hoc
analysis of clinical study data was to compare exacerba-
tion rates between FF/VI and VI in patients with moderate

to very severe COPD, stratified by blood eosinophil level.
[0094] Methods: We evaluated the use of blood eosi-
nophil count through post-hoc analysis of pooled data
from two randomised, double-blind, placebo-controlled
1-year trials (Dransfield MT et al, Lancet Resp Med
2013;1:210-23) comparing FF/VI (50/25mcg, 100/25mcg
or 200/25mcg once daily) to VI (25mcg once daily) in
patients with COPD and a history of exacerbations in the
last year. We evaluated the FF-related reduction in ex-
acerbation rates in patients with eosinophil counts <2%
and ≥2%.
[0095] Results: 3177 patients provided blood samples
at study entry; 2083 (66%) had eosinophils ≥2%. Exac-
erbation rates were higher in the subgroup treated with
VI alone (1.28 vs 0.91/patient/yr). Baseline eosinophil
count was significantly associated with reduced exacer-
bation rates with the three doses of FF/VI combined. Ex-
acerbations were reduced by 29% (p<0.001) in patients
with eosinophils ≥2% and 10% (p=0.283) in those with
<2%. Treatment differential increased with increasing FF
dose. In patients with eosinophils ≥2% receiving FF/VI
50/25mcg, 100/25mcg and 200/25mcg, exacerbations
reductions were, respectively: 21%, 33%, 33% (all
p<0.01). For eosinophils <2%, the corresponding reduc-
tions were 9%, 18%, 3%.
[0096] Conclusion: Blood eosinophil level is a promis-
ing biomarker of response for inhaled corticosteroid (ICS)
treatment in patients with COPD.

Claims

1. A pharmaceutical product comprising fluticasone
furoate for use in a method for reducing the rate of
decline in lung function in a patient with COPD,
wherein the patient has a blood eosinophil count
>2%.

2. A pharmaceutical product comprising fluticasone
furoate for use in a method for reducing the rate of
decline in lung function in a COPD patient, wherein
the patient has a blood eosinophil count >2%, and
wherein the method comprises identifying that the
patient has a blood eosinophil count >2% by analysis
of a blood sample taken from said patient and then
administering the pharmaceutical product compris-
ing fluticasone furoate to the patient.

3. A pharmaceutical product comprising fluticasone
furoate for use in a method for reducing the rate of
decline in lung function in a COPD patient classified
as a responder using a method comprising:

a. calculating the percentage (%) of eosinophils
in a blood sample taken from a COPD patient.
b. determining that the patient is a responder if
the percentage of eosinophils in the blood sam-
ple is >2%.
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4. A pharmaceutical product for use according to any
one of claims 1 to 3, wherein the pharmaceutical
product further comprises vilanterol trifenatate.

5. A pharmaceutical product for use according to any
one of claims 1 to 3, wherein the pharmaceutical
product further comprises vilanterol trifenatate and
umeclidinium bromide.

6. A pharmaceutical product for use according to any
one of claims 1 to 5, wherein the pharmaceutical
product is a dry powder inhaler.

7. A pharmaceutical product for use according to claim
6, wherein the dry powder inhaler comprises a first
dry powder composition comprising fluticasone furo-
ate and optionally one or more pharmaceutically ac-
ceptable carriers and/or excipients, and a second
dry powder composition comprising vilanterol trife-
natate and optionally one or more pharmaceutically
acceptable carriers and/or excipients.

8. A pharmaceutical product for use according to claim
6, wherein the dry powder inhaler comprises a first
dry powder composition comprising fluticasone furo-
ate and optionally one or more pharmaceutically ac-
ceptable carriers and/or excipients, and a second
dry powder composition comprising umeclidinium
bromide, vilanterol trifenatate and optionally one or
more pharmaceutically acceptable carriers and/or
excipients.

9. A pharmaceutical product for use according to claims
7 or 8, wherein the dry powder compositions are pre-
sented in unit dose form.

10. A pharmaceutical product for use according to claim
9, wherein the first dry powder composition compris-
es 100mcg/dose fluticasone furoate and the second
dry powder composition comprises 25 mcg/dose vi-
lanterol trifenetate calculated as the amount of free
base.

11. A pharmaceutical product for use according to claim
9, wherein the first dry powder composition compris-
es 100mcg/dose fluticasone furoate and the second
dry powder composition comprises 25 mcg/dose vi-
lanterol trifenetate calculated as the amount of free
base and 62.5 or 125 mcg/dose umeclidinium bro-
mide calculated as the amount of free cation.
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